Degeneration of cholinergic rat basal forebrain neurons after experimental subarachnoid hemorrhage.
The reasons for neuropsychological deficits after subarachnoid hemorrhage (SAH) are fairly unknown. Cholinergic basal forebrain (BFB) neurons are essential for attention, memory, and emotion. We investigated possible changes in the cholinergic BFB and its hippocampal and neocortical terminals after experimental SAH. SAH was induced in 19 male Wistar rats by stereotactic injection of 150 microL of autologous blood into the prechiasmatic cistern. Five control animals received 150 microL of saline. Continuous monitoring of brain tissue oxygen tension, intracranial pressure, and cerebral perfusion pressure was performed. After 4 and 14 days, the BFB was analyzed for cholinergic and gamma-aminobutyric acid-ergic cell counts. The number of cholinergic terminals in the hippocampus and neocortex was calculated by optical densitometry. SAH resulted in a 20 to 30% decrease in cholinergic BFB neurons in the medial septum and diagonal band at 4 and 14 days. A similar decline in the density of hippocampal and neocortical cholinergic terminals was demonstrated. Animals treated with saline did not exhibit significant cholinergic cell loss, and gamma-aminobutyric acid-ergic neurons appeared unaffected by the SAH. Courses of intracranial pressure and cerebral perfusion pressure did not differ between animals injected with blood and saline, but brain tissue oxygen tension decreased considerably and continued to stay below baseline in SAH, although it returned to normal values after saline injection. The present study provides evidence for a decrease of cholinergic BFB neurons after SAH. The direct effect of blood in the basal cisterns seemed to result in an enduring tissue hypoxia as a significant mechanism for cholinergic degeneration.